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ABSTRACT 


A drive acting on both sides produces a rotary movement, 
more particularly a rotary movement for a manual height or 
incline adjustment of a vehicle seat. The drive lever is 
coupled to locking means which can be brought into engage- 
ment with teeth mounted on the circumference of a drive 
wheel. The locking means have a one-piece lilt element 
which tilts to and fro between two end positions in depen- 
dence on the relevant drive direction wherein in each end 
position a locking of the tilt element takes place with the 
teeth of the drive wheel The invention provides a drive 
acting on both sides to produce a rotary movement which 
has a small number of individual parts, is simple to fit and 
is characterized by a compact structure. 

33 Claims, 13 Drawing Sheets 
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TWO-SIDE ADJUSTMENT DRIVE 
MECHANISM 

FIELD OF THE INVENTION 

This invention relates to an adjustment drive acting on 5 
both sides. A drive of this kind is suitable in particular for 
use in a manual height or incline adjustment device for a 
vehicle seat. 

BACKGROUND OF THE INVENTION 10 

From DE 195 27 912 Al a drive acting on both sides is 
known wherein the drive lever is mounted on a drive axle 
and supports swivel locking elements whose free ends are 
provided with toothed elements that can be brought into 
engagement with the gearing mounted on the circumference 15 
of a drive wheel. A slide guide is associated with the swivel 
locking elements and lifts the relevant unloaded locking 
element away from the gearing of the drive wheel depending 
on the swivel direction of the drive lever. Spring areas are 
thereby provided both sides and outside the slide guide to 20 
exert on the locking elements a force which is directed 
against the engagement direction of the teeth whereby 
so-called ratchet noises are avoided. 

In one embodiment the gearing provided on the circum- 
ference of the drive wheel has internal teeth and the locking 25 
elements are mounted on an axis of the drive lever inside the 
circumference formed by the internal teeth. 

One disadvantage with the adjustment drives known from 
DE 195 27 912 Al is, on the one hand, the relatively large 3Q 
number of parts. More particularly two independent locking 
elements are required for an adjustment acting on both sides. 
This also entails a correspondingly large structural space for 
the adjustment drive. On the other hand a relatively expen- 
sive construction is required in order to provide a defined 35 
guide for the locking elements and to avoid the teeth of the 
locking elements catching on the teeth of the drive wheel as 
the drive lever is returned to the neutral position. JP A 
05176819 describes an adjustment mechanism for adjusting 
the incline of the seat back of a vehicle seat wherein on 4Q 
operating an operating lever an unlocking action occurs and 
free adjustment of the incline of the seat back can then be 
carried out. On releasing the operating lever renewed lock- 
ing occurs. For locking, two locking parts coupled to the 
operating lever and mounted rotatable on a spindle are 45 
provided with toothed areas which can be brought into 
engagement with counter teeth and can be brought out of and 
into engagement with the counter teeth by operating and 
releasing the operating lever accordingly. 

SUMMARY OF THE INVENTION 50 

The object of the invention is to provide a drive operating 
on both sides to produce a rotary movement which has a low 
number of individual parts, which is easy to fit and which is 
characterized by a compact structure. 5J 

The solution according to the invention proposes using, as 
the locking means, a one-piece tilt element which can be 
tilted to and fro between two end positions and which in 
each end position according to the existing drive direction 
transfers a torque to the drive wheel. The use of two separate 60 
locking elements is hereby unnecessary and the structural 
space required is minimized. 

At the same time, compared with the use of two separate 
locking elements, the fitting expense is reduced since rivet- 
ing the locking elements to the drive lever is eliminated. 65 

As a result of the forces engaging on the tilt element 
tilting the tilt element can only take place when the swivel 
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movement of the drive lever is out of the neutral position. 
During a resetting movement of the drive lever, the tilt 
element automatically comes out of engagement with the 
teeth of the drive wheel so that it is ensured that the drive 
wheel is not entrained during the resetting movement. 

In a preferred embodiment of the invention, the tilt 
element is mounted to tilt on two radially spaced bearing 
points of the drive. The two bearing points are formed on 
two drive parts which can swivel independently of each 
other about the drive axis. The one bearing point is thereby 
formed, in a preferred design, on the drive lever and the 
other bearing point is formed on a holding plate. The holding 
plate, on the driven side, adjoins the drive lever wherein the 
drive lever and holding plate are coupled together by the tilt 
element. 

As a result of the radial spacing between the two bearing 
points, during operation of the drive lever from the neutral 
position, a torque is exerted on the tilt element so that the 
latter tilts in dependence on the drive direction into one or 
the other end position and comes into engagement with the 
teeth of the drive wheel. A tilt movement of the tilt element 
is thereby caused in that during a swivel movement of the 
drive lever from the neutral position, the bearing point 
formed on the drive lever is likewise swivelled while the 
bearing point formed on the holding plate first jams in its 
position and thereby produces a counter moment. 

The holding plate jams as a result of the inertia as well as 
through the friction forces in its starting or neutral position 
whereby the tilt element tilts. After the tilt element has tilted 
into the corresponding end position and has passed into 
engagement with the teeth of the drive wheel, as a result of 
the coupling between the drive lever and holding plate, a 
rotary movement of the holding plate takes place. 

In an advantageous development of the invention, the tilt 
element represents a rocker arm which has two spaced 
toothed areas arranged on the circular circumference. In 
each end position of the rocker arm one of the toothed areas 
thereby comes into engagement with the teeth of the drive 
wheel. The rocker arm is preferably constructed axially 
symmetrical whereby the two bearing points of the rocker 
arm lie on the axis of symmetry. It is hereby guaranteed that 
the drive functions in the same way in both drive directions. 

Alternatively the rocker arm is designed asymmetrically 
so that a different play between the rocker arm and drive 
wheel and different lift angles exist in the two drive direc- 
tions. This design is advisable if a different lift is to be 
produced depending on the drive direction. 

In one embodiment of the invention it is proposed that the 
toothed areas of the rocker arm as well as the teeth of the 
drive wheel are not actually formed as cogs but are formed 
flat. The relevant surfaces have, however, a high coefficient 
of friction so that a locking of the rocker arm with the drive 
wheel takes place through friction engagement. The advan- 
tage with this design is that no teeth have to be formed on 
the rocker arm and drive wheel. 

In a first variation of the invention, means are provided 
which, during swivel movement of the drive lever out from 
the neutral position, counteract a corresponding rotation of 
the holding plate out from its neutral position. A jamming or 
brake action of the holding plate of this kind is advantageous 
since the counter moment is thereby provided on the tilt 
element or rocker arm for a secure engagement of the 
toothed areas of the tilt element with the teeth of the drive 
wheel. Different embodiments are provided for producing 
such an action of the holding plate. 

In a first embodiment, a rotary spring is provided which 
is fixed on the holding plate. During rotation of the holding 
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plate, the rotary spring is tensioned so that a resetting The drive, according to the invention, has an output 

moment acts on the holding plate in the direction of the element such as a pinion to which the rotary movement 

neutral position. The rotary spring thus tries to hold the produced by the drive is transferred. In order to transfer the 

holding plate constantly in the neutral position. With a rotary movement to the output element, two alternatives are 

deflection of the drive lever and a torque exerted on the 5 provided. In a first alternative, the drive wheel is rigidly 

holding plate as a result of the coupling between the drive connected to a drive shaft whose axis coincides with the 

lever/tilt element/holding plate, the rotary spring, as a result swivel axis of the drive lever. The output element is likewise 

of its torque acting in the opposite direction on the holding connected rotationally secured to the drive shaft so that the 

plate, produces a counter moment which leads to a secure tilt rotary movement transferred by the drive lever to the drive 

and engagement of the tilt element. to wheel is transferred directly to the drive shaft and from this 

In a second embodiment, a counter moment is only to me output element, 

produced in the neutral position of the holding plate. To this Alternatively, the drive wheel itself forms the element to 

end a detent element is provided in which the holding plate be driven. An actual shaft is not provided in this embodi- 

catches detachably in the neutral position. The detent ele- ment. Rather the drive lever, holding plate, drive wheel and 

ment is preferably a detent spring which exerts an axial force 15 the further elements of the drive are mounted on a stepped 

on the holding plate and through a friction or brake moment bolt without having to be connected rotationally secured to 

connected therewith counteracts the holding plate turning same. The drive wheel is thereby coupled with the output 

out of the neutral position. After the holding plate has been element so that a rotary movement of the drive wheel is 

turned out of the neutral position and the tilt element has likewise transferred to the output element, 

tilted as a result of the coupling with the drive lever, the 20 It snould be pomtec j out that the teeth of the drive wheel 

detent spring slides beyond the tilt element. In another are advantageously formed as internal teeth. This allows the 

embodiment, the detent element is formed as a detent ball element and holding plate to be mounted in the inner 

which, in the neutral position, engages in an indentation in structural space of the drive wheel and leads to a very 

the holding plate. compact and space-saving construction of the drive. 

By using means which counteract a rotation of the holding 25 However, it is fundamentally also within the scope of the 

plate out of the neutral position, the play and thus the idling invention to provide external teeth on the drive wheel 

of the drive lever at the start of a swivel movement is whereby the tilt element is then mounted to tilt outside of the 

reduced through a reliable immediate tilting of the tilt drive wheel and engage in external teeth on a drive wheel, 
element. 

In a second variation of the invention, the tilt element is 30 BRIEF DESCRIPTION OF THE DRAWINGS 

associated with a slide guide which guides the tilt element i nvention wi n now bc explained in further detail with 

dunng activation of the drive lever on a defined path and re f cr ence to various embodiments shown in the accompa- 

ensures the tilt element is reset as the drive lever is returned nying drawings in which: 

into the neutral position. To this end the tilt element has two ,-, Tri - . . . pc.uj- . c 

t • u . . u ... . i j . 35 FIG. 1 is an explosive view of a first embodiment of a 

symmetrically arranged cams or bolts which are guided in accor( j m l0 me invention- 

the slide guide. The slide guide is thereby preferably formed S ' 

in the cover plate of the drive which adjoins the drive lever FIG * 2 fe a cross-sectional view of the drive of. FIG. 1; 

on the drive side. Alternatively, the slide guide is formed on FIG. 3 is a cross-sectional view of a second embodiment 

the drive lever itself. of a drive according to the invention wherein the holding 

Guiding the tilt element in a slide guide reliably prevents 4 ° P late is coupled to a rotary spring; 

the teeth of the tilt element, and those of the drive wheel, FIG. 4a is a side view of the drive of FIG. 3; 

from sliding on each other during the resetting movement FIG. 4b is the view of FIG. 4a, but without showing the 

which would produce a ratchet noise. The adjustment drive drive lever; 

can thereby be formed with a very low noise level. 45 FIG. 5a is a side view of a further embodiment of a drive 

The drive according to the invention has a return spring according to the invention wherein a detent spring produces 

for returning the drive lever to its neutral position after a a defined braking movement on the holding plate; 

swivel process. The return spring is coupled, on one side to FIG. Sb is a cross-sectional view of FIG. 5a taken along 

a housing stop fixed on the housing and, on the other side, j* ne ^ ^. 

to the drive lever or to a stop connected therewith. From DE 50 * . . n . 

195 27 912 Al, mentioned above, it is known to mount the , FIGS * 6 f * 6 / sh ° w the P a ' b of movement of the tilt 

return spring on the brake housing of a brake device of the eleme , nl of a ^^ther dnve according to the invention dunng 

drive. The brake device is thereby in connection with the swivel movement of the drive lever whereby the tilt element 

drive shaft so that a torque transfer on the output side is 15 S mded m a sllde S ulde b * means of arcular cams; 

blocked while a torque transfer on the drive side is possible. 55 FIGS - la 10 7 / show lne P ath of movement of the tilt 

The construction and function of brake devices of this kind element of a further device according to the invention during 

are known from the prior art such as, for example, from DE swivel movement of the drive lever wherein the drive 

41 20 617 Al. corresponds to the drive of FIGS. 6a to 6/ except that the 

As an alternative to the arrangement of the return spring cams S uided in lhe slide 8 uide are sc l uare i and 

on a brake housing, it is possible to fit the return spring in 60 FI 9' 8 shows ^ drive acc o r din& to FIG. 2 wherein in 

the free interior of the drive wheel. By integrating the return addition a resilient detent catch is formed on the drive lever, 
spring in the structural space immediately adjoining the 
drive lever, the complexity of the drive is advantageously 
further increased and further space is saved. As before the 

return spring is thereby fixed by one spring end to a stop 65 FIGS. 1 and 2 show the basic structure of an adjustment 

fixed on the housing in order to undergo tensioning when the drive acting on both sides, according to the invention. A 

drive lever is deflected. drive lever 1, a rocker arm 2, a holding plate 3 and a drive 


DETAILED DESCRIPTION OF THE 
INVENTION 
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wheel 4 with inner teeth 401 are mounted on a spacer sleeve 
5 which is mounted along a drive axis 6. The drive lever 1, 
the rocker arm 2, the holding plate 3 and the drive wheel 4 
are covered by a cover plate 7 which is likewise mounted on 
the spacer sleeve 5 which is formed as a stepped bolt. 5 
Between the cover plate 7 and the drive lever 1 is a spring 

8 formed as a corrugated disc to exert an axial force on the 
individual drive elements and ensure that the drive elements 
fixedly adjoin one another substantially without play. In one 
embodiment of the invention, corrugated spring 8a is placed 10 
between the holding plate 3 and drive wheel 4. Spring Sa 
can, however, be dispensed with if required and is not shown 

in FIG. 2. 

The drive wheel 4 is adjoined on the output side by a 
fixing support 9 and a brake device 11 which is mounted in 15 
a brake housing 10. The fixing support 9 is fastened by fixing 
faces 9a to a fixed supporting element such as for example 
the side part of a motor vehicle seat. 

Furthermore sleeves 91 are provided on the fixing support 

9 to secure the cover plate 7. 20 
The brake device 11 mounted in the brake housing 10 has, 

in the manner known from DE 41 20 617 Al, clamping 
elements 110 which are in active connection with wings 111 
of a bolt 12 mounted on the drive axis 6, shaped springs 112, 25 
as well as with cylinder-sleeve-like claws 402 and assembly 
openings 403 of the drive wheel 4. An output pinion 13 
rotationally secured to the wings 111 is mounted on the 
output side of the bolt 12. The output pinion 13 engages in 
a gearing device, such as for the height or incline adjustment 3Q 
of a vehicle seat. 

The brake device 11 functions so that during action of a 
torque on the output side of the pinion 13, the clamping 
elements 110 are clamped on the inner wall of the brake 
housing 10 and a torque transfer is thereby blocked. With a 35 
torque transfer on the drive side, however, the locking action 
is lifted. The brake device 11 thus prevents an adjustment of 
the drive from taking place when external forces occur. 
More particularly it ensures that the pinion 13 cannot rotate 
with the occurrence of crash forces, 40 

A return spring 15 is mounted on a bush 14 on the outer 
circumference of the brake housing 10 and has two spring 
arms 15a, 156 on which engage, on the one hand, a housing 
bracket 92 of the fixing support 9 fixed relative to the 
housing and, on the other hand, a return bracket 101 of the 45 
drive lever 1 extending from the drive lever towards the 
return spring 15. The two brackets 92, 101 are thereby 
clamped between the two free ends 15a, 156 of the return 
spring 15. 

The use of a bush 14 for supporting the return spring 15 50 
is optional and is provided particularly for the occurrence of 
higher loads. 

The rocker arm 2 has two symmetrically arranged toothed 
areas 201, 202 lying on the circular circumference wherein, 
depending on the drive direction, one of the toothed areas 55 
201, 202 can be brought into engagement with the inner 
teeth 401 of the drive wheel 4. Two bearing points are 
arranged on the axis of symmetry of the rocker arm 2 spaced 
out radially relative to the drive axis 6 and through which the 
rocker arm 2 can be connected on the one hand to the drive 60 
lever 1 and on the other to the holding plate 3. The bearing 
point between rocker arm 2 and drive lever 1 is thereby 
formed by a pin or stud 204 which engages in a correspond- 
ing recess 102 in the drive lever 1. In a corresponding 
manner the bearing point between holding plate 3 and rocker 65 
arm 2 is formed by a pin or stud 301 of the holding plate 3 
which engages in a hole 203 of the rocker arm 2. 
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The rocker arm is preferably formed as a sintered part 
wherein the pin 204 is pressed into the sintered part. The 
holding plate 3 consists preferably of plastic in order to keep 
down the weight of the drive. The pin 302 is formed, for 
example, in one piece on the holding plate 3. Alternatively, 
the rocker arm consists of plastic. 

With a swivel movement of the drive lever 1 out of the 
neutral position the pin 204 of the rocker arm 2 mounted in 
the hole 102 of the drive lever 1 is likewise swivelled about 
the drive axis 6, As a result of friction forces between the 
holding plate 3 and spacer sleeve 5, as well as where 
applicable the drive wheel 4, the holder plate 3 is first 
stopped from co-rotating with the drive lever 1. The pin 301 
of the holding plate 3 thereby forms a counter bearing so that 
a torque arises on the rocker arm 2, the rocker arm 2 tilts and 
depending on the drive direction, one of the toothed areas 
201, 202 of the rocker arm 2 engages in the teeth 401 of the 
drive wheel 4. 

As the drive lever 1 is swivelled upwards out of the 
neutral position the rocker arm 2 is tilted, for example, to the 
left so that the toothed area 201 enters into engagement with 
the teeth 401 of the drive wheel 4. In this way, a rotary 
movement of the drive lever 1 is transferred to the drive 
wheel 4. 

As the drive lever 1 is swivelled back into the neutral 
position the torque on the rocker arm 2 is lifted so that the 
toothed area 201, 202 of the rocker arm 2 set in engagement 
passes out of engagement with the toothed area 401 of the 
drive wheel 4 and the drive lever 1, rocker arm 2 and holding 
plate 3 move back into the neutral position without this 
resetting movement being transferred to the drive wheel 4. 

A rotary movement of the drive wheel 4 caused by the 
drive lever 1 is transferred to the output pinion 13 through 
the assembly openings 403 of the drive wheel 4 and the 
wings 111 of the brake device 11 rotationally secured to the 
output pinion 13. Through this type of transfer of rotary 
movement to the output pinion 13, the drive and brake 
device 11 are uncoupled. 

In an alternative embodiment (not shown) it is proposed 
that the drive wheel is mounted rotationally fixed on a drive 
axis so that a rotary movement of the drive wheel is 
transferred to the drive axis. The output pinion is in this 
embodiment likewise rotationally secured to the drive shaft. 
Also in this embodiment a brake device is provided with 
clamping elements which, when a torque on the output side 
is placed against the output pinion, are pressed against the 
brake housing and thereby block rotation. 

FIGS. 3, 4a and 46 show a further development of the 
invention in which a rotary spring 16 is connected to the 
holding plate so that with a deflection of the holding plate 
out of the neutral position a resetting torque acts on the 
holding plate. The construction and functioning method of 
the drive acting on both sides, shown in FIGS. 3, 4a and 46 
are thereby explained only where they differ from the 
construction and functioning method of the drive of FIGS. 
1 and 2. 

As can be seen in particular from FIGS. 4a and 46, a 
rocker arm 2a serving as a tilt element is provided with 
toothed areas 201a and 202a and is connected in a first 
bearing point 203a to a holding plate 3a and in a second 
bearing point 204a to a drive lever la. A rotary spring 16 
provided on the holding plate 3a symmetrically with the 
drive axis 6 has two spring ends 16a, 166 which adjoin a 
stud 302a of the holding plate 3a. 

According to FIG. 3 a bracket 701a of the cover plate 7a 
(not shown in FIGS. 4a and 46) engages between the two 
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spring ends 16a, 166 and thereby provides a stop fixed 
relative to the housing. The drive lever is in the present 
embodiment divided into two parts and consists of a lever 
holding plate la and an operating lever 16 which are fixedly 
connected together and which are mounted on each side of 5 
the cover plate la and which are both supported on same. 

The lever holding plate la forms, according to FIG. 3, a 
return bracket 101a which engages with one spring end of 
the return spring 15a, as described with reference to FIGS. 
1 and 2, io 

As the operating lever lb or the lever holding plate la is 
swivelled out of the neutral position the bearing point 204a 
between the lever holding plate la and rocker arm 2a is 
co-rotated. Since the rocker arm 2a is likewise mounted in 
the bearing point 203a of the rocker arm 2a and holding 15 
plate 3a during deflection of the drive lever la, a torque also 
engages on the holding plate 3a. A rotation of the holding 
plate 3a is, however, counteracted by the rotary spring 16 
which is supported on one side on the stud 302a of the 
holding plate 3a and on the other on the bracket 701 of the 20 
cover plate 7. 

As a result of this spring force during rotation of the 
holding plate 3a from the neutral position a resetting torque 
acts on the holding plate 3a so that this is caused to stay in 
the neutral position. The rotary spring 16 thereby produces 25 
the required counter moment which ensures safe tilting and 
engagement of the rocket arm 2a in the teeth 401a of the 
drive wheel 4a. Since the stud 301a is caused to jam in the 
neutral position and oppose a rotation, the rocker arm 2a is 
safely tilted. 30 

Furthermore, the rotary spring 16 ensures that, as the 
drive lever la, lb swivels back into the neutral position, the 
holding plate 3a likewise returns defined and with minimum 
play into the neutral position so that with renewed activation 35 
of the drive lever la, lb the rocker arm 2a tilts again 
immediately and with minimum idling a further rotation, is 
transferred to the drive wheel 4a. 

FIGS. 5a and 56 show a further variation of a drive 
according to the invention. The figures show a drive lever 1 40 
which is mounted on a drive axis 6. The drive lever 1 is 
connected in a first bearing point 2046 to a rocker arm 2b. 
The rocker arm 2b has again toothed areas 2016, 2026 which 
can be brought into engagement with inner teeth 4016 of a 
drive wheel 46. A second bearing point of the rocker arm 26 45 
is formed by a stud 3016 of a holding plate 36 which engages 
in a corresponding hole, more particularly an oblong hole of 
the rocker arm 26. 

The special feature of this embodiment is that a detent 
spring 17 exerts an axial force on the stud 3016 of the 50 
holding plate 36. The friction forces connected therewith 
initially counteract a rotation of the holding plate 36 
whereby the brake moment connected therewith leads to a 
safe tilting and engagement of the rocker arm 26. However 
a defined braking moment is only produced in the neutral 55 
position of the holding plate 36 to ensure engagement of the 
rocker arm 26. After the holding plate 36 has likewise turned 
during the course of the swivel movement of the drive lever 
1 the detent spring 17 catches over the rocker arm 26. 

It should be pointed out that a small detent trough is 60 
formed on the stud 3016 of the holding plate in which the 
detent spring 17 engages. This serves for a defined return of 
the holding plate 36 into the neutral position and minimizes 
any possible play which may exist. It is hereby ensured that 
the rocker arm 26 during renewed swivel movement of the 65 
drive lever 1 out of the neutral position is immediately tilted 
so that an engagement of the teeth of the rocker arm 26 and 
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drive wheel 46 takes place immediately and without idling 
in order to transfer a rotary movement. It is also ensured that 
no ratchet noises occur prior to an engagement of the teeth 
of the rocker arm 26 and drive wheel 46. 

In a further embodiment (not shown), the return spring 15 
or 15a of FIGS. 1 to 46 is not mounted on the circumference 
of the brake housing but is integrated in the structural space 
between drive wheel and drive lever. By way of example, a 
bracket of the cover plate fixed relative to the housing and 
projecting into the structural space serves as the stop on the 
side of the housing, corresponding to the bracket 701 of FIG. 
3. Integrating the resetting spring for the drive lever into the 
structural space between the drive wheel and drive lever 
further increases the compact design feature of the drive. 

FIGS. 6a to 6/show a design of a drive according to FIGS, 
1 and 2 which is provided without a rotary spring or detent 
element. Instead a slide guide is provided for the rocker arm. 
FIGS. 6a to 6/show a drive wheel 4c with inner teeth 401c, 
a rocker arm 2c with two bearing points 203c, 204c, a drive 
axis 6 as well as two slide guides 18a, 186 in which circular 
cams 205a, 2056 of the rocker arm 2c engage. The slide 
guide 18a, 186 is thereby formed in the cover plate of the 
drive. 

As can be see from FIGS. 6a to 6/, the rocker arm 2c is 
guided with keyed engagement and defined by the slide 
guide during a swivel movement of the drive lever. In 
particular during return of the drive lever into the neutral 
position the rocker arm 2c is moved back defined and with 
minimum play. During displacement of the drive lever from 
the neutral position first the rocker arm 3c tilts wherein one 
toothed area 201c moves into engagement with the inner 
teeth 401c of the drive wheel 4c (FIG. 66). After the 
maximum swivel movement of the drive lever has passed 
through (FIG. 6c) the drive lever is let go and moves back 
into its neutral position owing to the torque of the return 
spring (not shown). 

When the swivel movement of the drive lever is reversed 
the toothed area 201c passes out of engagement with the 
teeth 401c (FIG. 6d). The opposite slide guide 186 now 
prevents the teeth 202c hitherto out of engagement from 
passing into engagement with the inner teeth 401c of the 
drive wheel 4c. This must obviously be prevented in order 
to ensure a reliable silent return of the drive lever and the 
rocker arm 2c connected therewith and more particularly to 
prevent a reverse movement of the drive wheel up to 
reaching the neutral position. 

At the end of the resetting movement the original neutral 
position is not fully reached owing to the existing play. This 
play is however slight since bend areas 181 are provided in 
the slide guides 18a, 186 against a flank of which the cams 
205a, 2056 adjoin in the neutral position whereby a certain 
centering is achieved. 

FIGS. 7a to 7/ show a corresponding adjustment path for 
a further adjustment drive which only differs from the 
adjustment drive of FIGS. 6a to 6/ in that the relevant cams 
205a', 2056' are rectangular and the bend areas 118' of the 
slide guides 18a, 186 are likewise formed substantially 
rectangular accordingly. The neutral position is hereby 
reached later during a resetting movement so that a lower 
idling occurs at the drive lever. With angular cams 205a' the 
play is thus smaller than in the case of circular cams 205a. 
The neutral position is thus defined with a high resolution. 

It is pointed out here that it is within the scope of the 
invention to also provide the embodiments of FIGS. 1 to 4a 
additionally with a slide guide according to FIGS. 6 and 7, 

FIG. 8 shows a further embodiment of an adjustment 
device which corresponds substantially to the embodiment 


09/22/2003, EAST Version: 1.04.0000 


US 6,253,894 Bl 


10 


25 


of FIGS. 1 and 2. A resilient bracket 103 is thereby formed 
on the drive lever 1 to engage in a detent opening 702 of the 
cover plate 7 when the drive lever 1 is in the neutral position. 
A defined neutral position of the drive lever 1 is hereby fixed 
and an idling of the lever is further minimized at the start of 5 
a swivel movement. 

The invention is not restricted in its use to the aforemen- 
tioned embodiments. It is only essential for the invention 
that a torque transfer to the drive wheel takes place through 
a locking element which is formed as a swivel tilt element. 10 

What is claimed is: 

1. An adjustment drive mechanism having dual-sided 
action for driving an element, comprising: 

a drive lever having a drive axis, a neutral position, a first 
drive direction and a second drive direction, wherein 15 
the drive lever can swivel about the drive axis, wherein 
the element to be driven is only turned when the drive 
lever is moved away from the neutral position and the 
element to be driven is not entrained when the drive 
lever is moved into the direction of the neutral position; 20 

a drive wheel that is connectable to the element to be 
driven or represents the same, the drive wheel having 
a circumference and a plurality of teeth mounted 
thereon; 

a locking means, coupled to the drive lever, having a 
one-piece tilt element which lilts to and fro between a 
first end position and a second end position in depen- 
dence on the relevant drive direction of the drive lever, 
wherein in each end position the tilt element locks with 30 
the teeth of the drive wheel; 

wherein the tilt element is associated with a slide guide 
which, when the drive lever is activated, guides the tilt 
element on a defined path and ensures the tilt element 
is reset when the drive lever is returned to the neutral 35 
position without resetting of the drive wheel taking 
place; and 

wherein the tilt element has at least two cams arranged 
symmetrically and guided in the slide guide. 

2. The adjustment drive mechanism according to claim 1 40 
wherein the tilt element is mounted to tilt on two radially 
spaced bearing points. 

3. The adjustment drive mechanism according to claim 2 
wherein one of the bearing points is formed on a first drive 
part and the other bearing point is formed on a second drive 45 
part, and wherein the bearing points can swivel indepen- 
dently of each other about the drive axis. 

4. The adjustment drive mechanism according to claim 3 
wherein one of the bearing points is formed on the drive 
lever and the other bearing point is formed on a holding 50 
plate, wherein the drive lever and the holding plate are 
coupled together by the tilt element, 

5. The adjustment drive mechanism according to claim 4 
wherein the bearing point formed on the drive lever has a 
smaller radial distance from the drive axis than the bearing 55 
point formed on the holding plate. 

6. The adjustment drive mechanism according to claim 4 
wherein the holding plate comprises plastic. 

7. The adjustment drive mechanism according to claim 4 
wherein biasing means are provided which, with a swivel 60 
movement of the drive lever out of the neutral position, 
counteract a corresponding rotation of the holding plate out 

of its neutral position. 

8. The adjustment drive mechanism according to claim 7 
wherein the biasing means comprises a rotary spring fixed 65 
on the holding plate wherein the rotary spring, during 
rotation of the holding plate out of the neutral position, 


exerts a resetting torque on the holding plate in the direction 
of the neutral position. 

9. The adjustment drive mechanism according to claim 7, 
comprising a detent ball in which the holding plate detach - 
ably catches in the neutral position. 

10. The adjustment drive mechanism according to claim 
7 or 9 wherein the holding plate is coupled to a detent spring 
which at least when the holding plate is in the neutral 
position, exerts an axial force on the holding plate and 
through a braking moment connected therewith counteracts 
the holding plate turning out of the neutral position. 

11. The adjustment drive mechanism according to claim 
10 wherein the detent spring exerts an axial force on a stud 
of the holding plate which to form a bearing engages in a 
hole of a clamping element. 

12. The adjustment drive mechanism according to claim 
1 wherein the tilt element is a rocker arm having two toothed 
areas arranged spaced out on a circular circumference 
wherein in each end position of the rocker arm one of the 
toothed areas engages with the teeth of the drive wheel. 

13. The adjustment drive mechanism according to claim 
12 wherein the toothed areas of the rocker arm and the teeth 
of the drive wheel are formed flat and have a high coefficient 
of friction wherein locking of the rocker arm with the drive 
wheel is produced through friction engagement. 

14. The adjustment drive mechanism according to claim 
12 wherein the rocker arm is mounted to tilt on two radially 
spaced bearing points and wherein the rocker arm is con- 
structed axially symmetrical and defines an axis of 
symmetry, and the two bearing points of the rocker arm lie 
on the axis of symmetry. 

15. The adjustment drive mechanism according to claim 
12 wherein the rocker arm is constructed asymmetrical 
wherein a different stroke is allocated to the two drive 
directions of the drive lever. 

16. The adjustment drive mechanism according to claim 
1 wherein the slide guide is formed in a cover plate of the 
drive which adjoins the drive lever on a drive side. 

17. The adjustment drive mechanism according to claim 
1 comprising a brake device formed so that a torque transfer 
on an output side is blocked while a torque transfer on the 
drive side is possible, 

18. The adjustment drive mechanism according to claim 
1, comprising a housing and a return spring for returning the 
drive lever into its neutral position, the return spring coupled 
on the one hand to a housing stop fixed on the housing and 
on the other hand to a stop of the drive lever. 

19. The adjustment drive mechanism according to claim 
18 wherein the return spring is mounted inside the drive 
wheel. 

20. The adjustment drive mechanism according to claim 
1 wherein the drive wheel itself forms the element to be 
driven and wherein the drive wheel transfers a rotary move- 
ment produced by the drive mechanism to a driven element 
mounted on an output side. 

21. The adjustment drive mechanism according to claim 
1 wherein the element to be driven is a drive shaft to which 
the drive wheel is rotation ally secured whereby the drive 
wheel transfers a rotary movement produced by the drive to 
the drive shaft. 

22. The adjustment drive mechanism according to claim 
1 wherein the tilt element is formed as a sintered part or as 
a plastic part. 

23. The adjustment drive mechanism according to claim 
1, wherein the teeth of the drive wheel are internal teeth. 

24. An adjustment drive mechanism having dual-sided 
action for driving an element, comprising: 
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a drive lever having a drive axis, a neutral position, a first 
drive direction and a second drive direction, wherein 
the drive lever can swivel about the drive axis, wherein 
the element to be driven is only turned when the drive 
lever is moved away from the neutral position and the 
element to be driven is not entrained when the drive 
lever is moved into the direction of the neutral position; 

a drive wheel that is connectable to the element to be 
driven or represents the same, the drive wheel having 
a circumference and a plurality of teeth mounted 
thereon; 

a locking means, coupled to the drive lever, having 

a one-piece tilt element which tilts to and fro between a 
first end position and a second end position in depen- 
dence on the relevant drive direction of the drive lever, 
wherein in each end position the tilt element locks with 
the teeth of the drive wheel; 

wherein the tilt element is a rocker arm having two 
toothed areas arranged spaced out on a circular circum- 
ference wherein in each end position of the rocker arm 
one of the toothed areas engages with the teeth of the 
drive wheel; and 

wherein the toothed areas of the rocker arm and the teeth 
of the drive wheel are formed flat and have a high 
coefficient of friction wherein locking of the rocker arm 
with the drive wheel is produced through friction 
engagement. 

25. An adjustment drive mechanism having dual -sided 
action for driving an element, comprising: 

a drive lever having a drive axis, a neutral position, a first 
drive direction and a second drive direction, wherein 
the drive lever can swivel about the drive axis, wherein 
the element to be driven is only turned when the drive 
lever is moved away from the neutral position and the 
element to be driven is not entrained when the drive 
lever is moved into the direction of the neutral position; 

a drive wheel that is connectable to the element to be 
driven or represents the same, the drive wheel having 
a circumference and a plurality of teeth mounted 
thereon; 

a locking means, coupled to the drive lever, having 

a one-piece till element which tilts to and fro between a 
first end position and a second end position in depen- 
dence on the relevant drive direction of the drive lever, 
wherein in each end position the tilt element locks with 
the teeth of the drive wheel; 

wherein the tilt element is a rocker arm having two 
toothed areas arranged spaced out on a circular circum- 
ference wherein in each end position of the rocker arm 
one of the toothed areas engages with the teeth of the 
drive wheel; and 

wherein the rocker arm is constructed asymmetrical 
wherein a different stroke is allocated to the two drive 
directions of the drive lever. 

26. An adjustment drive mechanism having dual -sided 
action for driving an element, comprising: 

a drive lever having a drive axis, a neutral position, a first 
drive direction and a second drive direction, wherein 
the drive lever can swivel about the drive axis, wherein 
the element to be driven is only turned when the drive 
lever is moved away from the neutral position and the 
element to be driven is not entrained when the drive 
lever is moved into the direction of the neutral position; 

a drive wheel that is connectable to the element to be 
driven or represents the same, the drive wheel having 
a circumference and a plurality of teeth mounted 
thereon; 


53,894 Bl 

12 

a locking means, coupled to the drive lever, having 

a one-piece tilt element which tilts to and fro between a 
first end position and a second end position in depen- 
dence on the relevant drive direction of the drive lever, 
5 wherein in each end position the tilt element locks with 
the teeth of the drive wheel; and 

a holding plate and a detent ball in which the holding plate 
detachably catches in the neutral position; 

wherein the tilt element is mounted to tilt on two radially 
10 spaced bearing points, one of the bearing points is 
formed on a first drive part and the other bearing point 
is formed on a second drive part, and wherein the 
bearing points can swivel independently of each other 
about the drive axis; 
15 wherein one of the bearing points is formed on the drive 
lever and the other bearing point is formed on the 
holding plate; wherein the drive lever and the holding 
plate are coupled together by the tilt element; and 

wherein biasing means are provided which, with a swivel 
2Q movement of the drive lever out of the neutral position, 
counteract a corresponding rotation of the holding plate 
out of its neutral position. 

27. The adjustment drive mechanism of claim according 
to claim 26 wherein the holding plate is coupled to a detent 
spring which at least when the holding plate is in the neutral 

25 position, exerts an axial force on the holding plate and 
through a braking moment connected therewith counteracts 
the holding plate turning out of the neutral position. 

28. An adjustment drive mechanism having dual-sided 
action for driving an element, comprising: 

30 a drive lever having a drive axis, a neutral position, a first 
drive direction and a second drive direction, wherein 
the drive lever can swivel about the drive axis, wherein 
the element to be driven is only turned when the drive 
lever is moved away from the neutral position and the 

35 element to, be driven is not entrained when the drive 
lever is moved into the direction of the neutral position; 
a drive wheel that is connectable to the element to be 
driven or represents the same, the drive wheel having 
a circumference and a plurality of teeth mounted 

40 thereon; 

a locking means, coupled to the drive lever, having 
a one-piece tilt element which tilts to and fro between a 
first end position and a second end position in depen- 

45 dence on the relevant drive direction of the drive lever, 
wherein in each end position the tilt element locks with 
the teeth of the drive wheel; 
wherein the tilt element is mounted to tilt on two radially 
spaced bearing points, one of the bearing points is 

50 formed on a first drive part and the other bearing point 
is formed on a second drive part, and wherein the 
bearing points can swivel independently of each other 
about the drive axis; 
wherein one of the bearing points is formed on the drive 

55 lever and the other bearing point is formed on a holding 
plate; wherein the drive lever and the holding plate are 
coupled together by the tilt element; 
wherein biasing means are provided which, with a swivel 
movement of the drive lever out of the neutral position, 

60 counteract a corresponding rotation of the holding plate 
out of its neutral position; and 
wherein the holding plate is coupled to a detent spring 
which at least when the holding plate is in the neutral 
position, exerts an axial force on the holding plate and 

65 through a braking moment connected therewith coun- 
teracts the holding plate turning out of the neutral 
position. 
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29. The adjustment drive mechanism of claim 27 or 28 
wherein the detent spring exerts an axial force on a stud of 
the holding plate which to form a bearing engages in a hole 
of a clamping element. 

30. An adjustment drive mechanism having dual -sided 5 
action for driving an element, comprising: 

a drive lever having a drive axis, a neutral position, a first 
drive direction and a second drive direction, wherein 
the drive lever can swivel about the drive axis, wherein 
the element to be driven is only turned when the drive 10 
lever is moved away from the neutral position and the 
element to be driven is not entrained when the drive 
lever is moved into the direction of the neutral position; 

a drive wheel that is connectable to the element to be 
driven or represents the same, the drive wheel having 15 
a circumference and a plurality of teeth mounted 
thereon; 

a locking means, coupled to the drive lever, having 
a one-piece tilt element which tilts to and fro between a 2 o 
first end position and a second end position in depen- 
dence on the relevant drive direction of the drive lever, 
wherein in each end position the tilt element locks with 
the teeth of the drive wheel; and 
a housing and a return spring for returning the drive lever 25 
into its neutral position, the return spring coupled on 
the one hand to a housing stop fixed on the housing and 
on the other hand to a stop of the drive lever. 

31. The adjustment drive mechanism according to claim 
30 wherein the return spring is mounted inside the drive 30 
wheel. 

32. An adjustment drive mechanism having dual -sided 
action for driving an element, comprising: 

a drive lever having a drive axis, a neutral position, a first 
drive direction and a second drive direction, wherein 35 
the drive lever can swivel about the drive axis, wherein 
the element to be driven is only turned when the drive 
lever is moved away from the neutral position and the 
element to be driven is not entrained when the drive 
lever is moved into the direction of the neutral position; 40 

a drive wheel that is connectable to the element to be 
driven or represents the same, the drive wheel having 
a circumference and a plurality of teeth mounted 
thereon; 
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a locking means, coupled to the drive lever, having 
a one-piece tilt element which tilts to and fro between a 
first end position and a second end position in depen- 
dence on the relevant drive direction of the drive lever, 
wherein in each end position the tilt element locks with 
the teeth of the drive wheel; 
wherein the tilt element is formed as a sintered part or as 
a plastic part. 

33. An adjustment drive mechanism having dual-sided 
action for driving an element, comprising: 

a drive lever having a drive axis, a neutral position, a first 
drive direction and a second drive direction, wherein 
the drive lever can swivel about the drive axis, wherein 
the element to be driven is only turned when the drive 
lever is moved away from the neutral position and the 
element to be driven is not entrained when the drive 
lever is moved into the direction of the neutral position; 

a drive wheel that is connectable to the element to be 
driven or represents the same, the drive wheel having 
a circumference and a plurality of teeth mounted 
thereon; 

a locking means, coupled to the drive lever, having 

a one-piece tilt element which tilts to and fro between a 
first end position and a second end position in depen- 
dence on the relevant drive direction of the drive lever, 
wherein in each end position the tilt element locks with 
the teeth of the drive wheel; 

wherein the tilt element is mounted to tilt on two radially 
spaced bearing points; 

wherein one of the bearing points is formed on a first drive 
part and the other bearing point is formed on a second 
drive part, and wherein the bearing points can swivel 
independently of each other about the drive axis; 

wherein one of the bearing points is formed on the drive 
lever and the other bearing point is formed on a holding 
plate, wherein the drive lever and the holding plate are 
coupled together by the tilt element; and 

wherein the holding plate comprises plastic. 

4 * * * * 
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